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tive. As this method does not take into account starting and
stopping conditions, and the fact that most actual grades are more
or less undulating, the general application of the formula gives
results that are only approximate. On account of its convenience
it is often used by engineers in making preliminary estimates
and In checking the results obtained by other methods.

Where more accurate results are desired, speed, distance,
current, and power time curves are plotted. The power time
curve should be plotted on the negative side of the axis for the
periods during which the motors act as generators. The regen-
erated power at the various points along the line may then be read
directly from the curve. The energy regenerated in descending
a given grade may be calculated by integrating the power time
curve for that section of the track on which the grade occurs.
Before these curves can be plotted, it will be necessary to secure
curves similar to those shown in Fig. 13 but giving the character-
istics of the motor when acting as a generator. These curves
may be obtained either from design data before the motor is built
or by test if the motor has been constructed. In plotting the
speed, distance, current, and power time curves the curves for
motor action must be used when the train is taking energy from
the line and the curves for generator action when the train is
supplying energy to the line.

